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The Earth’s energy it
balance is the key to long-
term climate prediction
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Models agree that there is an
anthropogenic component to the
current warming
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(1) Detection: something (2) Attribution: anthropogenic
beyond natural variability is forcing is that “something”
happening to the global climate



What do GCMs agree/disagree on?
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Climate model equations are
cast on global grids and solved
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Simulated vs. Parameterized

« Simulated processes: larger than grid-
scale, based on bedrock scientific
principles (conservation of energy, mass
and momentum). Example: storms.

« Parameterized processes: smaller than
grid scale, formulations guided by physical
principles but also make use of
observational data. Example: clouds.



Why do GCMSs disagree?
Radiative Forcings >—<7 /l\N i
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(water vapor, |<
clouds, ...)

« Forcings are different: e.g. aerosols
« Feedbacks are different: e.g. clouds

« Natural variability: but we can reduce this
with ensemble of simulations



Downscaling can help:
e.g. hurricane strength

Environments from 9 GCMs
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Idealized hurricane simulations
Aggregale resulls: 9 GCMs, 3 basins, 4 paramelerizalions, 6-mamber ensemblas
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Downing with 4 versions
of GFDL hurricane model Knutson and Tuleya (2004)



Sea level: Different Uncertainties
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Assess the quality of climate
information; peer reviewed is best
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Conclusions

« Current climate models agree qualitatively
but have significant quantitative differences.
Improving the accuracy of climate models is
a long-term endeavor.

« Downscaling can help (to some extent); the
multi-model approach should be employed.

« Read the labels on your climate change info.
Assessments such as the IPCC and CCSP
are useful gateways to peer-reviewed
studies.



